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Abstract The periodic change of environment factors in air pressure oscillation solid state fermentation bioreactor was studied.
Based this research the effect of the periodic environment stimulations on Penicillium decumbens JUAIQ cultured in solid state
substrate was researched 100. The research results showed that in this bioreactor air temperature and relative humidity had large
amplitude periodic change drived by air pressure oscillation. The changes had same frequency with the air pressure Oscillation
and had amplitude that increased with the air pressure increased. When the press lower limit and upper limit were 0.0MPa and
0.2MPa respectively, pulsating period was 20min, contrast lo lhe period gather breath solid state fermentation, the air press
pulsating SSF had a 2.29 times total CO, production increase, 3.2 times enzyme activity increase and 1.04 times biomass

increase. The data suggested air press pulsating stimulation not only increased biomass but also the metabolic activity.
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Fig.1 Solid-stale fermentation bioreactor

l:motor; 2;fan; 3: air outlet; 4: luggage carrier; 5: air distribution

board; 6:air inlet; 7:spare holes; 8:bioreactor body.
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Fig.2 Profile of the process controlling and data
collection of the air pulsating SSF system
I: bioreactor body; 2: exhaust analysis system; 3: industry control
computer; 4: lines for process controlling and data collections 3: air
tubes; Fl: electromagnetic valve for compressed air in;  F2:
electromagnetic valve for exhausts F3, F4:tee joint electromagnetic valve
for air circulation; Z1, Z2: hypass of the tee joint electromagnetic valve;

pl,p2: temperature and relative humidity probes.
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Fig.3 When the press lower limit.upper limit ,period
and air temperature were 0.0MPa,0.2MPa, 5min,22°C
respectively, without water tray the effect of air pressure

pulsation on air temperature and relative humidity
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Fig.4 When the press lower limit, upper limit, period
and air temperature were 0.0MPa,0.2MPa,20min,22°C
respectively, without water tray the effect of air pressure

pulsation on air temperature and relative humidity
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Fig.5 When the press lower limit, upper limit, period
and air temperature were 0.0MPa,0.2MPa,30%C respectively,
without water tray the effect of air pressure pulsation

on air temperature and relative humidity
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Fig.6 When the press lower limit, upper limit, period
and air temperature were 0.0MPa,0.1MPa, 30 respectively,
without water tray the effect of air pressure pulsation on

air temperature and relative humidity
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Fig.7 When the press lower limit, upper limit, period and
air temperature were 0.0MPa, 0.1MPa,307T respectively,
with water tray the effect of air pressure pulsation on

air temperature and relative humidity
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Fig.8 When period and air temperature were 20min,30C
respectively, with water tray the effect of period gather

breath on air temperature and relative humidity
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Fig.9 The CO, concentration curve recorded hy romputer
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Fig.10 The respiration intensity curve of the

two kinds of fermentations
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Fig.11 The total CO, curve of the two kinds of fermentations
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